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Zakaj stikalni pretvornik
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Vir slik: sheme: Wikipedia; foto: www.canford.co.uk, www.shivanitransformer.com
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Neizolirani pretvorniki |

= Navzdol = Navzgor = Navzdol/Navzgor
(step-down, buck) (step-up, boost) (buck-boost)

YL ™~ L]
. J) L] ° N
() supply  /\ Load Supply / Load Supply Load

= Osnovne enacbe za neprekinjeno delovanije:
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Avtorja slik: Tylzael, Mak17f (Wikipedia)
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Pretvornik navzdol (step-down, buck)
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Pretvornik navzgor
(step-up, boost)
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Pretvornik navzdol/navzgor invertirajoci
(buck/boost, inverting, non-isolated flyback)
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Primer izvedbe — pretvornik navzdol
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Primer izvedbe — pretvornik navzgor
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Neizolirani pretvorniki Il

« SEPIC = Cuk
(Single-ended primary-inductor converter)
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Avtorji slik: Cyril BUTTAY, Mclausma, Wdwd (Wikipedia)

B. Glazar




Laboratorij za fotovoltaiko
in optoelektroniko

Neizolirani pretvorniki Il

= SEPIC

COMPONENT CURRENTS
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Avtorji slik: shemi: Cyril BUTTAY, Mclausma (Wikipedia); grafa: Analog Devices AN-1106
[ ] [ ] [ ] [ ] [ ]

B. Glazar




Laboratorij za fotovoltaiko
in optoelektroniko

Primer izvedbe — Dvojni pretvornik
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Vir: Application note Analog Devices AN-1106
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|zboljsave

= Sinhroni pretvornik = Vecfazni pretvornik
> Tranzistor namesto diode > Velik izhodni tok

> HitrejSi odziv
> ManjSa valovitost toka
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Vir slik: Eric Persson, How FET selection can optimize synchronous buck converter efficiency, EEtimes;
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|zolirani p. | - Forward (magnetenje v eni smeri) u
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Vir slik: CoreMaster International
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Izolirani p. Il - Forward (magnetenje v obe smeri)
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Izolirani p. Il — Cuk pretvornik
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Avtorja slik: Cyril BUTTAY, Glenn (Wikipedia)
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|zolirani pretvorniki IV

= Flyback

On-State
Off-State
| \
Secondary Side
Current
Avtoriji slik: Cyril BUTTAY, PSUdesigner (Wikipedia)

B. Glazar




Laboratorij za fotovoltaiko
in optoelektroniko

Flyback

= Prekinjeno delovanje
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Krmiljenje |

Napetostno (voltage-mode) = Filtriranje Spic
> Signal napake — zaga > PWM > RC filter
> Mrtvi Cas

Tokovno (current-mode)
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Vir slik: Unitrode U-93, U-128 app.note
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Krmiljenje Il

= Napajanje krmilnika = Povratna vezava
> Dodatni napajalnik > Opti€no spojnik
> Upor / dodatno navitje > Transformator

> Meritev na primarni strani
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Vir slik: Texas Instruments TLV431 datasheet, U-128 app.note
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Krmiljenje Il
Meritev na primarni strani in i
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Vir slik: UCC28720 (SLUSBESB)

B. Glazar




PV Laboratorij za fotovoltaiko
in optoelektroniko
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Vir slik: Design Considerations for the UCC28600 (SLUA399B)
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Sklopljena tuljava — stresana induktivnost m
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Vir slik: UCC28600 (SLUS646K)
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PV(

Sklopljena tuljava — medovojna kapacitivhost =

2 —>» 1

G <=

+ HIHE

- = 2E e

o =1 1 E

Vi IDM ivout 3 % é
- + N

lew —> [] -+

2 Output to out

+
Chassis CM

S s Fr s sy sy s Sy s 5 s

Suppresses common

Suppresses normal
mode noise

mode noise

Vbus Vout

SRS
czl /Ip_nD l lout ﬁ].‘_ c1
R1 wr o

»—AN—o @ A
Across-the-line capacitorNormal mode choke coil
Igats { ll X-capacitor) Suppresses normal (X-capacitor)
uppresses normal mode noise Suppresses normal
v c3 mode noise |mode noise

Switching
power
supply

Load

17

Across-the-line capacitor]

Fig. 3. Example of a filter configuration for a commercial power supply line

Vir slik: Under the Hood of Flyback SMPS Designs, Texas Instruments; Justin Clack, Minimizing EMI Problems in Noisy Switching Converter Circuits ...and Bears, EEWiki; Murata
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Vklopni tok (Inrush current)
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Vir slik: graf: Omron FAQ01874, shema: Pulspower
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Primer izvedbe — flyback
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Primer izvedbe — flyback
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Literatura

= Power Semiconductor Applications — Chapter 2: Switched Mode

Power Supplies, Philips Semiconductors,
http://www.moodle2.tfe.umu.se/pluginfile.php/60819/mod label/intro/nxp/APPCHP2.pdf

= Under the Hood of Flyback SMPS Designs — SLUP261, Texas
Instruments, http://mww.ti.com/lit/ml/slup261/slup261.pdf

= Design Considerations for the UCC28600 — SLUA299B, Texas
Instruments (Lisa Dinwoodie)

= Compensation Design With TL431 for UCC28600 — SLUA671,
Texas Instruments (Max Han, Zhong Ye)
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Pozor, visoka napetost! — Smrtno nevarno

= (Skoraj) vsi primarni deli omreznega napajalnika, vkljuéno z maso, so
na smrtno nevarni napetosti!

= Brez dodatnih ukrepov ne smemo prikljuCiti mase osciloskopa na
primarno maso!

= Ob morebitnem testiranju napajalnika je priporocljiva uporaba loCilnega
transformatorja. Kljub transformatorju je potrebna pazljivost, saj
napajalna napetost ostaja enakal

» Ce logilni transformator ni na voljo, je priporodljivo vsaj FID stikalo.

= VVhodni elektrolitski kondenzator lahko ostane napolnjen tudi ve€ minut
po izklopu napajalnika iz omrezja.
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Konec

Hvala za vaso pozornost

bostjan.glazar@fe.uni-lj.si
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